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mi-&mTMx-&z> 0 & (3-D <D&mm2iMit. fitztciiMiT 
(D&mmitm) , ^^R^2 3CDitMi:©ia0i^^tc#e>^M 

[0 0 7 6] 

Sfc, 5$ (3-2) 1 &fizT*©P3^M^Tw£m#MMTg£: 

awhw (#tt*ng&U0*ftxfc*) , a* z -earn* 2 so* 

-ebT, 5£ (3-2) \Z % fegzT?0R*MMTwCD^^-fb^3 Tw/d t # 
[0 0 7 7] 

3tie,CD^ (3-1) „ (3-2) fc«^fc*oT»««»T»**i:* 
5* (4-1) , (4-2) ##e>ft£. 
[0 0 7 8] 
[&4] 

Tg(t+At, z)=Tg(t, z)--^i.( Tg (t. z)-Tg(t. z-Az)) 



+a- Af(Tw(t. z)-Tg(t. z)) 



(4-1) 



Tw(t+At, z)=Tw(t. z)+b- At- (Tg(t, z)-Tw(t, z)) 

+c- At- (TA-Tw(t. z)) 



(4-2) 
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[0 0 7 9] 

Z.frt><D^ (4-1) „ (4-2) filz, tft T*©m«:m^Tg(t,2) 
WRf^STif(t,z)t, teSzCDpltftr (±*«) 0)&Sz-Az{Ci5ttSB£Mt 

M^Tg(t+At,z) % Tw(t+At,z)5:^ii)5-t)i)^t, $ h tcrtl 

ftSC^js-frSc:^, ftgz+Az. z+2 A z, T'tf^flc^Tg&tm^ 

Tw&«#K:*»«ii:««Tf««3i:ft3li#^S. o*y, #fif z , z+az, z+ 

2Az % -t'CTg, Tw<Z)tJ«IM (t=0T?CD^#) £ Rf2 3 

<BZ*t;£fcj0e*©]K& (MiOTf2 3©AyP) ©^MlTg(t.O) 
tltf (m-ttz-Az=OttS) , &ttz, z+Az, z+2 A z > -JCfeWS^Mt 
„ t+At, t+2At, -T'OTg, TwIIffit'tS. 
[0 0 8 0] 

<z>sft*a£icj&c&tt&gftjfta (^ (4-i) ®*2£tf*?aft£ftj*£>- 

(4-1) o^a^^t-MMSEfb^) &#«Tg(o,z)icaist&m (^ 

30 1-*i^»CJ:y»fflT?f** 0 -ftft^Sz+Az, z+2 A z, -(Co V%T%^T* 
&3 0 fifzT^RfSlTif( t,z)Ji, m;fe^ra#jc, tefi z Tf OSS'* 

ffiftTgfcRflffflltTw^^flilllciSCfefiftlEfls^ (4-2) <7>M2T£tf 

mmtm& (=£ (4-2) 3 ^a^-tM^'fbj&ao &, mhitw(o,z)jc 

[0 0 8 1] 

•^^T*. *^J6^«IT«, 9 fct, 5£ (4 - 1 ) , (4-2 

) <D^JV^m^tLXm^\ #^^31^3 a~3 dK&n2>mtfX<D 

[0 0 8 2] 

*1*> SP#3^$t»S a~3 d©3l3, *&ilteCSJft3 a, 3b», V^tlfc 
*MM*6 a&a»^«>fcLT^StiT^S 0 fit, #*J6JB*T?tt, 3*1 



ffiH4#2 003-3010460 



2 002—119164 



[0 0 8 3] 

S&3 a{Cfctf£#HiC<f 6 a©i&^Twa (J^T, ^fffiKTnj: V^ e>) ©SDe-fit 
£#-&T> ^M^-^if-/1l 9©&3l©i*--f ?;i/#.-f A#fC. tfc©^;^ ( 
5-1). (5-2) lCj:y*«)6tl*. ft&gMlCSBS bCfitf*^ 

#H*T, ^M^-^if-^i 9(Z)^t.s©i?--r^;i/^-f a#ic, tfc©^;!/^ (6 

-1) , (6-2) JCj:y#tt)6tl«. I*, 5* (5-1) , (5-2) tC*U* 
»6tl*»^»«Tga3trf»*ICira«Tmil4J:»;#L<l*, tt&HMtaUftS a 
©T**5£«lCfeW«aflE©«J6*T?*«. I^^tc, 5£ (6-1) , (6-2) 
IC J: »J«ft6n«»^«ftTsbft^M«ueTwbM:J: y»b< tt, tf£*Ml 

[0 0 8 4] 
[«5] 

dt 

Tga(k+1 )=Tga(k)-Vg. -j^-- <Tga(k)-Texg(k))+ Aa- dt- (Twa(k)-Tga(k)) 

(5-1) 

Twa(k+1 ) = Twa(k) + Ba • dt - (Tga(k) - TwaOO) + Ca • dt ■ (TA(k) - Twa(k)) 

(5-2) 

[0 0 8 5] 



3 1 



2003-3010460 



^ #2 002-119164 

me] 

eft 

Tgb(k+1 )=Tgb(k)-Vg-j-^- (TgbCk)-Tga(k)) +Ab-dt-(Twb(k)-Tgb(k)) 

(6-1) 

Twb(k+1 ) = Twb(k) + Bb « dt -CTgbCk)- Twb(k)) + Cb • dt - (TA(k) - Twb(k)) 

(6-2) 

[0 0 8 6] 

Z.n*><D& (5 - 1) , (5-2), (6-1), (6-2) tftCDdtte, W% 

uxzry-Ai 9<D#m<z>mm vji&jj*) r*&y, mtt u-n , 

(4-2) ©AtCfflStS. ^©dt©-fatt&e>^C6b^«)6)^T^-5 0 §; 
5* (5-1), (6 - 1) tf*G0L a, L blt*tl?frB&m%m&3 a, 3 b© 
^§ (BJtte) tr&U, Hfffi^ (4-1) ODAzlC^^t-So 5$ (5-1 

) , (5-2) tfKAAa, Ba, Ca, MZfiZtf, (6-1) , (6-2) tp<DA 
b, Bb, CbH -etl^tl^ (4-1), (4-2) CD a, b, c {Cffi^S 

ttfe (Hfe) £*l£o *fc, * (5-1) , (6-1) *<2Vg&##*tf)$M 

&joV*vi9*-# (citittffe&t-s «fce>tc^«)^tL-5) -e&y, ^ (4-1) © 

[0 0 8 7] 

'-t, 5$ (5-1) JC<fc U^xmitTga©fffe5&lil^Tga(k+l)S:#ffi 
*Sfc&fci»K&S?:*f:*«LKTexg (k) (»*CjK-h2K:^rt«»^»aP) tt 

, s*»k:«i&ks (1) K:*y*«e>&*ife*«fffl« ? Mv%e)*is. h«jc, ^ ( 

6 - 1 ) tcj: »J SP^f^fi|gTgb<Z>#ffeft«l)g«[Tgb(k+l) fe»JC<B« 
>»#XSffiTga(k) alC^^SMxSI) 

ffrsa^ (5-1) jcj:y#«)&*ife*«fffi*«Mvx&tis. 5£ (5-2) , 
(6-2) ©M^£{c^si«5^m^T A (k)«, Hwuaiv^»ia«-fe>* (^ti 

ffistufe^ms^Sif^^MvN^ti^. s&ic, ^ (5-1) , (6-1) © 
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[0 0 8 8] 

Hm' 

NE PB 

Vg= (7) 

NEBASE PBBASE 

[0 0 8 9] 

Z<Di& (7) (£©NEBASE, PBBASEfc. -eft*4l& fefr BfcJE»fcffi£H«», 

^eti^tiM^^x^^^ i (om±mmB> i 6 ommHg <= i 

OlkPa) JCfSHtSJftT^S. (7) CJ:»J#ffl3*l*Sfc3krC9*--*V* 

[0 0 9 0] 

^Twb^^tl J ? f IX©li^'fiiO|a^'fiiTga(0) > Twa(O), Tgb(O), Twb(0)tt, * 
[0 0 9 1] 

[0 0 9 2] 

^-fbi:, ^^i:tt«««4©tt«7i:©ia©|»^fc, t£«7^£*^/\© 

[0 0 9 3] 

»3 c&^"ts«i«E7©fi i KTwc (j^t> mmumTtict^s) ommmtiw 
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■ex, wssMx-fv-xi 9 comma -v- -u? ;i# ^ i*mzs rkco^ji^ (8- 

1) , (8-2) JCfc*J:fc«>&*i$ D 3fi (8-1) tc J: »J 

[0 0 9 4] 
GR8] 

dt 

Tgc(k+1)=Tgc(k)~Vg-— • (Tgc(k)-Tgb(k)) +Ac-dt- (Twc(k)-Tgc(k)) 

(8-1) 

Twc(k+1 )=Twc(k)+ Be dt- (Tgc(k)-Twc(k)) 

+Oo« dt- (TA(k)~Twc(k))+Dc- dt- Vg 

(8-2) 

[0 0 9 5] 

5£ (8-i) *©LcttMMSS3c<z)^$ (MHW -e&y, l&SB^: ( 

4-1) ©AzlCjB^lT*., ^ (8-1) , (8-2) *cr>Ac, Be, 

C -etl^tl^; (4 - 1) , (4-2) ©a, b, ciZffimT&^TJl/ffim. 

) 3*l<5„ 5£ (8-2) ©^4^}j:, Slt^g4©«!{^7©ea^ 

mmtm) y, t^A-^-^ygfcitM^s,, fit, 

4 ^®Dc(t ftfSB A c~C c ^fi^Jc, ■e©|t««*e)3^C«)^|ft^*/^aU- 
2/a>tcS^VAT^ (W)fe) Sftfi^^R-e**. |ot> 5$ (8-2) 
tt* ttrfS^ (4-2) ©#j2fC, 3 P> lC®J&^/&$> (nt'}ill7) OIB^ 

i*Hc# e> asse-ft/aa- & #ia h female ffim?z> 0 

[0 0 9 6] 

i», 5* (8-1) , (8-2) ^©dt, Ve<DMm%.&* <Z>mi*> StflB^: (5 
-1) ~ (6-2) <D*><D£m— ^ (8-2) 0lM^§T 
A ©ffitt, ftfiB5£ (5-2) , (6-2) T*JBV*-5%flDi:|i?r— T'feSo 3&fC % 
»^^«*TECftrjP«HaflgTwcCDWB«Tgc(0), Twc(0)tt, *M»lTtt 
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, 55 (5-1) ~ (6-2) x>2;>i©a«gB^i*icfe^s^: 

[0 0 9 7] 

3a, SbtHiCl^f 6b7f*5. «ot, ^®M^IE|3 d(Z)^I 
ftTgdfttHW**MftT«d UUftb<ttfl|S&*Mti9K3 d©T»*ICfiW*« 
ft) tt, t8fiB55 (5-1) ~ (6-2) fcWft<D«fc©*ES*/l/3S (9-1) , (9 
-2) JCJ:»;*«>6tl-6. 

[0 0 9 8] 
[ft 9] 

dt 

Tgd(k+1 )= Tgd(k) - Vg— ^ ■ (Tgd(k) -Tgc(k)) + Ad • dt • (Twd(k)- Tgd(k)) 

(9-1) 

Twd(k+1)=Twd(k)+Bd-dt-(Tgd(k)-Twd(k))+Cd-df(TA(k)-Twd(k)) 

(9-2) 

[0 0 9 9] 

55 (9-i) ^®LdWMEi3d0^g casts) T?*y, iwa« ( 

4-1) ©Azi:f3t5. A (9-1) „ (9-2) rf»©Ad, B d, 

Cdii, -en**l5* (4-1) , (4-2) ©a, b, c ICfB^t" MSVl/flHR 

) 

[0 10 0] 

ffi, 55 (9-1) , (9-2) tfi©dt, VgOSUfcS.^CD^Bli, ISfiB55 (5 
-1) ~ (6-2) <D%<Dtm— -efeS. *fc, 55 (9-2) CDat*7*J&Vt& T 1 
A ©lBte> 1*1355 ( 5 - 2 ) , (6-2), (8 - 2) 7*m^&*)<D£m— T*& 
S 0 3£>lC, iP^^fiftTBd^tJftt«»ftTwd©«feffiO|a»ffiTgd(0), Twd( 
0)W:> 55 (5-1) — (6-2) ©i^fcHi, 

[0 10 1] 
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3:>^>l©^3K-h2&tJf#aiS^$Cji»3 a~3 d M^Texe, 
Tga % Tgb, Tgc, Tgd©ifl)feffi^±iK«I*»e,J«#lc#«>e>*l*. ft 

[0 10 2] 

^6{c^~r«fce>{c^$ti-So B0 6t{t (l) (D^T^ZM^Tii- h 

^^1/2 4, s&IS^; (5-1) 2£t>* (5-2) CD^E^;^^, 5$ (6-1) & 
t>* (6-2) © ; E^;i'^;il?:^n^nGATBfi^^^7 ; >n/2 5, 2 6, ^ (8 
-1) (8-2) © i E7 i ;i/^;$:CATS^mi^ ; ET i ;i/2 7, ^ (9-1) & 

(9-2) © i E^^S:CAT«^*»*e^;i/2 8 LT v%& 0 HBa*©* 
e> JC #j§&^5 i ;i' 2 4 ~ 2 8 tC^. x.y*?y 1 <Z>©|gjRNE3fct)flft^CffiPB©»ffl'jil 

ffl«TMAPS:#"»«fe«>©%©T?»y, ^^^^2 5-2 8iZJ$-jLbft%M 
. PB&, t&l3^/N°^^-^Vg©'fitS:^:i?)Sfeto0D%,©-e^ < 5 o $P,{C, 
^fc^/I^ 5~2 8JCtt, **aKT A ©ttffl«*«^e>tl«. LT, CAT|& 
^1^1/2 5, CATt5^^^7 s ;i/2 "6, Cnmm^m^JV2 7, CA 
T«»A*^«ef s ^/2 8ICI4, •etl J g f tKD-O_h^0^^^;i/2 4, 2 5, 2 
6, 2 7(Dm^Ji:bT0#^XM^Texg > Tga, Tgb, TgccD^'fit^-etl-? 

«^iccAm#^,m^ i E7 s >a/2 8tc«j:»;, o 2 ^y^8<Dmnmm 

[0103] 

il^l4©M7, t^f 6b) ©MM£ft)gl-sfc&jc, i>s;>iic||i 

fe^^CMS-fe e> L &&&& 3 ©##Kl*aHl 
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[0 10 4] 

mzmmm*u*zf*f-A2 oiz^^xmw?z> B m*u*zf*f-A2 o&, 
mmz, tiff 1 oz.z.Mnmi-t&^.^KvVK.-* 1 3 («t, # 

1 3 i:i*e>) ^©^©^^S:#mLT^g|Sl 0©mitT 02 $:m^CD 

^ 1 3©M^Tht<Z)^%#i±T^e) J:e){CbTV\So dCDHi^ 
MSTht©^MSCBVNTtt, 1 3 tm^l 0 ^©^CD^^&# 

JftSil&fC, ^tl-# 1 Zs\<Dm±$mtKft5W<\z-* l 3©|§^$:#J^i-S 

. za&^&mfeMmzftvm^mx^-Az 0 ®m%.tji 3 vx&it sir iz 
mmir^^oizmm^tix^So 

[0 10 5] 

•f-fctotu m^UX^-V-JiZ 0 te, 0 2 -fe>iJ-8©^-?Bl51 0©lSMT 02 ( 
J2*T> ^MST 02 hV%e») ©J&t'fit^ 1 3<DUSiTht (JB^T> tl-^f 

M^Tht£^e>) ©m^h?:, ■Zn?Wk(O s E"rJl& (10-1) , (10- 

2) iz&v^fr?fr?ftfe<ovj 9 kzj 2±xmk^&>z> a ^ (10-1) m 
^U'tTJVft&x&v. 5$ (10-2) «ii-#M^7 r ;i'<z>5£-e&3„ 

[0 10 6] 

HJtio] 

T02(k+1)=T02(k)+Ax-dt-agd(k)-T02(k))+Bx-dt-(Tht(k)-T02(k)) 

(10-1) 

Tht(k+1)=Tht(k)-Cx-dt*(Tht(k)-T02(k))+Dx-dfDUT(k) 

(10-2) 

[0 10 7] 

(10-1) 14, i*->f*;i/#-f ^#©m^§pi o©a«i^, o 2 iz> 

fc^fiSTogfcOOIMJC/SDfetHft^b^ (55(10-1) ©*®^2^) 
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o-i) (D^mmsm) . -t&t>%. oi:t7^<^t-^i3 nam 

[0 10 8] 

£fc. 5$ (10-2) fcfc, ivgtf>fc-# 1 3 (DUmMitmHiK m 

*umT 02 £K-zumTht£<DmmizfovfrMmmim& & (10-2) © 
*ja^2^) , m^-ui 0 iin-^ 1 3 £<z>m<z>mfcmicft$um^ 

itmftt., 2^M'tSJ:e>iC^t-S^^-^-l'DUT(C 
JSDfcIMM^, 1-&;bt>fc-# 1 3/\<z>m;fr#y&&cJ:Sgrb:-# l 3©|8 

[0 10 9] 

ft, a* (1 0-1), (10-2) cfKDAx, Bx, Cx, Dx&, ^rCOmtf 

dttt^M7f-^if-7t2 o©^.S(DMil ("9*-f #;i/#-f A) -e&y 
, *^ii^MT*tt|tfM©^^^if-Ai 9©^S©^^^;i/^-r.A (fuiB5$ 
(5-1) ~ (9-2) ©dt) £|!0-<£#K:^3;flTV^ o 
[0 110] 

3 5$ (10-2) ©^lCi^MJ&DUT(k)tt, t-^3>hn-722^ 

^T 02 ^t>*t-^M^Tht^^<D^«T 0 2(0), Tht(O)}*, #H^«gT' 
tt, ji > V y 1 ©»|g|i§*&B# &c W S ^M^©^ m#r* & -5 o 
[0 111] 

[0 112] 

ikKMUt.-X-ny 2 tcov>T^^1-s 0 n> h n 2 2 
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[0113] 
[0 114] 

ht(Z)m^^#©^'fES*AT 02 . AThtlC^BI-.^i:, Itl60|gftlAT O2 , 
A Tht&, ^^^tl^M^^if- A 2 0 iC^SffrfiB^;^ (10-1) , 
(10-2) IC^^T, ^(11-1), (11-2) 5$IC £ *J *>nS 



[0 115] 
1 1] 



ATo2(k+1)= AToz(k)+Ax-dt-( ATgd(k)- AT02(k)) 

+Bx-dt- (ATht(k)- AT02(k)) 
=(1 — Ax-<dt— Bx-dti* ATo2(k) 

+Ax-dt- ATgd(k)+Bx-df ATht(k) 



(11-1) 



A Tht(k+1 )= A Tht(k) - Cx • dt- ( A Tht(k) - A To2(k)) 

+Dx-dt- ADUT(k) 
=(1 — Cx'dt)* ATht(k)+Cx«dt" AT02(k) 

+Dx-df ADUT(k) (11-2) 

[0 116] 

m, Z.n*><D^ (1 1 - 2) , (1 1 -2) IC&V^ AT 02 (k) = T 02 (k+l) 
-T 02 (k), ATht(k) = Tht(k+l)-Tht(k). A Tgd(k) = Tgd(k+1) — Tgd(k) 
, ADUT(k)=DUT(k+l)-DUT(k)-efe§„ 
[0 117] 
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3f>fA#(i!)Ii. «T> ifry-fiMe fcv^) &#C5£ (1 2) CJ: y^H**. 
[0 118] 

mi 2] 

e(k)=To 2 (k)-R(k) (12) 

[0 119] 

M^^fbSAefc^eo tfrfflsS (li-i) , (12) tcg^r, ( 
1 3) ic«t v&Xbn&o 

[0 12 0] 
1 3] 



Ae(k+1)= ATo2(k+D— AR(k+1) 

= (1 — Ax'dt— Bx-dt)- Ae(k)+Ax-dt- ATgd(k)+Bx-dt- ATht(k) 
- AR(k+1)+(1 -Ax-dt-Bx-dt)- AR(k) 

(13) 

[0121] 

^ ^ (13) \Z33^X, A e (k) = e (k+l)-e (k), A R (k) = R (k+1) - R ( 
k)T?&£ 0 Z<D& (13) (Dmmi&mz&^Tl*. AT Q2 =Ae(k) + A 

R(k)^VN^M^. (itlttSS (12) IC^O #^&ftTV\*. 
[0 12 2] 

SklC ItiSB^; (1 1-2) IC, AT Q2 = A e : (k) + A R (k) Vx^BB&aS&SI 
fflUtlltSt, lk?% (14) ##£>*l£„ 
[0 12 3] 
[»14] 

ATht(k+1)=(1 -Cx-dt)- ATht(k)+Cx-dt' Ae(k) 

4-Dx-dt- ADUT(k)+Cx'dt- AR(k) —"(14) 

[0 1 2 4] 

3Z1T% ttflSS'** W^X0(k) = (e(k), Ae(k), A Tht(k)) T £3gCA-t S 
(TttflgS&SIWc-r*) > IfrfBsS (1 4) , (15) e (k+1) = e (k) + A 
e(k)fcv^W«5Slfc;fr&, (15) tfft&tl*. 
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[0 12 5] 
[3R15] 

X0(k+1)= <l> 'XO0O+G- ADUT(k)+Gd- ATgd(k)+Gr-R0(k+1) 

i&U XO(k)=(e(k). Ae(k), ATht(k)) T 

R(Xk+1)=(AR(k+1), AR(k)) T 
G=(0, 0, Dx-dt) T 
Gd=(0. Ax-dt. 0) T 



(15) 



1 10 
0 1— Ax-dt— Bx-dt Bx-dt 
0 Cx-dt 1— Cx-dt 



Gr= 



0 0 
— 1 1 —Ax-dt— Bx-dt 
0 Cx-dt 



[0 12 6] 

-ft (1 5) t£<Z)RO, G, Gdfc. -en^tlH* (15) <ZMBL##T*5ta 

stifc^ hJiT'&v, Gr\z^ti?ftm#: (is) ©fiuftt-tisn 

[0 12 7] 
[0 12 8] 

ga^^^-if-^i 9 J S>*¥**-:/1f-/t2 0©$&|£j&«c&Mi!dtfc|i3-i:b 

T^oT^S. Z-Otcto^, (1 5) CD^^b;i/G, G d MtfiCf??!! * , GrT*& 
, dttfMVN&tlTV^,, T^-A 1 9 2 e 

~5 OmsecCDMSI) ^^CJ^il^S* UVN„ b^S^C, t-^3>hQ-722 

©«a»«jBK:BBLTtt, fJfPA^ (^rL-T-^DUT) ic^f-f <5*y*£a>s*fb«> 
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mz. w%M*-?*f - a i 9 ^m^M^if- a 2 o (Dmn^mcom m&t & y % 

tt9MtiSo>M8r#JBvi£* B^#RC^i*-&*^y ©fa^4#;*#<&s 0 
[0 12 9] 

dt «fc »J fc^V^dtc (Mi«3 0 0~5 0 0in sec) &C|g5t bT Vn£„ 
[0 13 0] 

, 2<DMffl#m<Dmmdtc$:tt^T, (is) 

(16) tcft^6*is 0 

[0131] 
1 6] 



X0(n+1)=<P-X0(n)+G- ADUT(n)+Gd* ATgd(n)+Gr-R0(n+1) 

<IU X0(n)=(e(n), Ae(n), ATht(n)) T 
R0(n+1 )=( A R(n+1 ), A R(n» T 
G=(0, 0, Dx-dtc) T 
Gd=(0, Ax-dtc, 0) T , 



(16) 



1 1 0 

0 1 — Ax-dtc— Bx-dtc Bx-dtc 
0 Cx«dtc 1— Cx-dtc 



— 1 1— Ax-dtc— Bx-dtc 
0 Cx-dtc 



[0 13 2] 

z.<d& (i 6) ^t:-^3>hn-522 cd w^aor;^ u t-n^c 

M^*W&S8&<to ! £ J rn/$n*1b&. 3C!1T% dtf>5£ (16) cfJ©n^t-^n> 
2©iWfflr«La©«J(Bdtc©#»S:a%i-%©-ea55 0 
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[0133] 

^.(D^J^^m^XH-^ny hn-52 2 <Dfflffl#m<DTJ\/3 U (* 

ar^BWWor^/JuxA) fcm©*e>K:«S8s*iTv*<5. t&ia^ (i6) ©^ 

9 2 2(Oftff»«.ai©^(*dtc©MrffiFCDl©|S8|fe) ©5M&**e«Jfe3*tT;J3 U, 

, fr&^jittezmxxmmTgdtfMdxTvzfm (n-^n>hn-^22© 

1H»&ffi©M#dtc©Md#©l$|jSlife) ©5tc**T?WoTV%Si:t*. WU J£*T© 
^JC^Mr, Mdtt, 2 2<Z>fflffl#m<D 1 MJ8dtc£ 

[0 13 4] 

r©££, (17) ©fpffiKSIt J0<©^&*/Mb-rSJ:e>^«9#A*ADUT 

[0 13 5] 
1 7] 



JO — ]T [X0 T (n) • QO • X0(n)+ A DUT T (n) ■ HO- ADUT(n)] (1 7) 

n=-M*1 

[0 13 6] 

^^T% 5$ (17) JcfettSMtt, Bg^ja^HMr, ^#*M£^JI(#IW 
Md©^©^?^)*:*^^©^ t-^t)*>> M = max (Mr, Md) * 
fc, QO, h/l/X0©Jfe3M& fJ^IA^ADUT©/N s C7- 

^fe-S©-??, Q0»3fT3#f©*MafJ#[-e&.5. ADUT&*:2j9- v e&S© 

#1) tc«j£ HOi±^JQO©^^icjfcbT^:^^ (W^tfioo 

3 0 0~5 0 0mseci:bT, MrWu 2 0 KKfeS *w Md»«;Ui 1 0 K 
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[0 13 7] 

(17) <©WflfBB»©ffi«:*/Mb-rs«9«IAAADUTtt, ^(18) 

* © T gd#Md* V * X*m&U ZftZftZa 

[0 13 8] 

mi 8] 

Mr 

ADUT(n)=FO"XO(n)4-ZCFrO(i)-RO(n+i)] + Fdt-ATgd(n) (18) 

i=i 

[0 13 9] 

Z<D& (18) (D&iUmnMftFQfeSlkfDft^t (FsO, FeO, FxO) 
> *t32S23g (E©#) <5DFrO(i) (i = l, 2, Mr) »**t-£ft2 &<Z)*X 
<<>?hfr (FrOl(i), Fr02(i)) , *m.m 3«0> FdtttX*^-T*fe U , 
*l, (19-D ~ (19-3) CJ:y#*.&*lS. ft, 

Md^^y^*©*3fe*^^xa«Tgd^«ttK:]»^S-*lSi:bfefe«>, * 

£il%T'£5 0 £©*&K:tt:, Fdt&5£ (19-3) © { } |*|CDMi5i (Md+ 1 {@ 

[0 14 0] 

Oft 1 9.] . 

F0=(FsO. FeO, FxO) 

__[ H0+G T. p . G ]-i .G T -P*Cp (19-1) 

FrO(i)=(Fr01(i). Fr02(0) (&UN1. 2, — , Mr) 

= -_[ H0 4. G T.p. G ]-i .g t -(4: T ) H m P'Gr (19-2) 

Fdt=I{-[HO+G T -P-G]" 1 •G T '(£ T ) i -P'Gd} (19-3) 

i=0 

[0141] 

Z.n<D<D&, (19-1) ~ (1.9-3) tfKDPtt&sS (2 0-1) QVUV* 
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<D*m&*mr~~?ftm {zom-etsftsmaftm t*&u> esMfcs (20-2 

[0 14 2] 
[«2 0] 

p=Q0+O T -P" <J> 

_0.p.G-[HO+G T -P'G]" 1 -G T -P"<P (20—1) 

£ = (p+G«F0 (20—2) 

[0 14 3] 

W,S(19-l)~(19-3) Mtf£55 (20-1), (20-2)*© 
G, Gr, Gd, <H*faI35£ (16) Ofibf 

HO, QOtefaiBsS (1 7) ©^WSCJO©«»^J (fib, ZlO^HOtt^* 

9-) 

[0 14 4] 

m\ t&sass (i 8) ©taf 2« (s©^o &Fro, ro©j&# mm&. 
(19-2) mimcss (i e) (Duvm&it&m) zm^xmzw.h, -en^s 
fejcSEa-rsn. ^ (21) ##&*i§o 

[0 14 5] 
[12 1] 

Mr Mr . 

Jj[FrO(i)'RO(n+i)] = g[FKO' AR(n+0] (21) 

Fr02(1) :i=0 



FKi)= 



FrO1(i)+Fr02(i+1) :i=1. 2, — . Mr-1 
FrOKMr) :i—Mr 



V 

[0 14 6] 

r©^: (2i) sa(i8) icftAts^c, S(i8) ©^ja^i^&F 

o, xo©)&8- mm*. (i9-i) mmcK (is) ©*&l##£#b&) 
T^sctd^tJ:*;. *&SB5£ (is) (22) icj:»j«a*i*. 
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[0 14 7] 
[«2 2] 

ADUT(n)=FsO«e(n)+FeO- Ae(n)+FxO- ATht(n) 

Mr 

+ ZCFKi)-AR(n+i)] +Fdt-ATgd(n) (22) 

i=0 

[0 14 8] 

-©iit, H-^3>M3-52 2#£j£^#fJ»A:frDUT(n)&, ^<D|0^ 

#[DUT(0)ICADUT(1), ADUT(2), , ADUT(n) £||«;&nlt£L fc*>©T*&£ £ 

, -LIBS* (2 2) C*y, (2 3) 

[0 14 9] 
:23] 



DUT(n)=FsO- Ie(j) + FeO-e(n)+FxO-Tht(n) 

j=i 

Mr 

+ I[FKi)'R(n+i)] -I-Fdt-Tgd(n) 

»=o 



— FeO • e(0) — FxO ■ Tht(0) 

Mr 

- Z[FKi)-R(0+i)] -FdfTgd(0)+DUT(0) 

i=0 

(23) 



[0 15 0] 

•£UT, (2 3) * &t>%> « (2 3) (0^6^ (FeO- 

e(O)CD^) ~«1 0^ (DUT(O)0^) ££T T 0 J fctSiil^ 

4) ©ja»j#e>*i-6. 

[0151] 
[$C24] 

DUT(n)=FsO- £e(j) + FeO»e(n)+FxO'Tht(n) 

Mr 

4- I [FKO* R(n+i)] + Fdt- Tgd(n) (24) 

1=0 

[0 15 2] 
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Z.(Dt& (24) & % 2fC<fcy fc-* 1 3 &fflffl*fZfc&> 

(JDHHAiJDUKn) (^rL-^-Y) &^&3rmt-& £&<D^||l5£T*3d£ 0 

*;i/*-f A (flJB) (24) KlJ:»;3»fcJ*fflU 

:a.~r>f DUT (n)©/^V^x«JBE^^b^v^t:-^5tJi«[HII^ic##•t§3i:^cJ:• 
y, l 3^<z>#*fr*£&WiiS1-<5. -©55 (2 4) tf>Sgi^e>f&3^;l;T* 

(S e (j)£^tm~Tht(n)&-£t^£T*) f^Ml^e ^ti-^iSSTht 

pfbfcj»-r«) tfeSo 55 (2 4) (D^m^ATM (SFr(i) • R(n+i)(D^ 

) tta*tfRICJiKCfe«#A**^ (7>f-K7^>7-hm J^T. 
5:*^g^'(BF/F^Uopfri:$S?i--g>) *e&*J, §5^ (Tgd (n) 

AflWfr (7-f-F7*9- Fl*#. gn\ r©«^«:*ai^SliF/F^Uopfdft 
#*TS) T'fe^o 3<D<fce>C5S (24) lcJ;yfSa«A*ilbT©DUTS:#«>St 
hn-7 2 2J4, ^*i£:/a v ® 7 ic^f J: 5 K 

[0 15 3] 

ZLZ1T% r<3D55 (2 4) IZ <fc Uf!l#A7JDUT(n)2:^«)^fe«?>}C^^FsO, F 
eO, FxOfcJ:, |fflB55 (19-1) KlEoTfc&fr £fc#m3;|x;Mi#MV> fetl* 
. Fr(i) (i = 0, 1, Mr) tfrflB£ (2 1) &t*£ (19-2 

) ic$£oT&k^Dtollffi£ftfcW#Mv^*i'£o Fdt&faiS55 (19- 

eO, FxO, Fr(i), F &t<Dmi*&?ls%feB&&V <nfe%%^ S/ 

« gp t: - # ft &C j£ D T g H f 5 * 5 &C b T *» <fc V > „ 
[0 15 4] 

tfe, 55 (24) <Dmmz&m&t-*umThtx.x$m%xumTB*i** 
-eti, twa*^a*^-^2 ojc*y#«be>tifen-*affiTht©fi)feit©« 
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[0155], 

$e>JC, 5£ (2 4) ©«#K:&K&iimMgeW:, 
[0 15 6] 

£5£tC&#&fctf>£&5 7 5 0T3JSJLfc<Dfi<K (*HB»»»*Ctt«^.tf 8 0 0 X5) 
\z-#ny hn-^2 2<D#t ! 3l<Z>1M^;i/#-'f A (M8§) HmW49A/9 

«W©y;i/:iy XA£j:yf?Sfc«>fc:, *;i/#>f A*e|gst5@ltR& 

bTV>So o*y, Mr+lTOBfMfiROO, R(n+1), R (n+Mr) #«5E*X«f 
3tloo|all##Stl-g>o f Ut, ^ (24) ©tggTlC&MfciSi^ifiil^e 

ffi<D£3Kffi*«#3;ftfeS*«R(n), R(»+D. "V R(n+Mr)#, affSB^ (2 
4) Of 4^ (R(n+i)&-^tfS<Z)^) (DM&:£i&&£:«)JC<®ffi£*t5o 
[0 15 7] 

>i(oa«wriftift, mfti^w («*.« 1 5#) ^mm-t^^r-it. *-?»«t 02 
©awfitR*: 7 5 ox; *y %<swmm> «a«6o o ic jciajfe-r s J: e> bT 

So 
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[0 15 8] 
[0 15 9] 

[0 16 0] 

iZ > -fraMIfWlSl 1 2 * *f , X > *; > 1 <D ®ifg$fcNE, $^JEPB&tf 
S«T A ©ttffi««:»#b (STEP1) , a&KlttWB*«ttje*«2 lfttf 
t:-#zi>hn-^2 2 <z>fli3l0> 1 Jf»l^©^dtc&*^> htSfeft©*'? 
^#*>*>f^COPC©«&fl»T'r<& (STEP2) „ > h#*>*>f 

vcopc©#»> x>^> KDteWtmz roj ic^-fb$*iTv>^ 0 

[0 16 1] 

f bt, t>D-lgW¥H12tt, C0PC= OT'&S^TlCWU 

^WTMl€:C0PC(Z)|ti:bT«ffeK:K5tbfclfe <STEP3) , 0 2 -fe>* 8 
i^T 02 ©B«tfR 1 3 ©7^-^DUT&3S£m#Mi 
ilfc, tftf*lli(Blii«*#il2 lX0ft-^3>bD-52 2K:J:y«H^C 
HfffS (STEP4, 5) „ STEP2^C0 PC* 0"C***^K:tt, 

^^MaW^-Sl 2li, STE P 5-eC0PC<Z)<iI$:;*j?> b^tf^U STE 
P4, 5 ©*&JI tot, STEP 4, 5 0>*Q.3S&, _tBB*>f "^KJfc 

^Mtmi k <t y 3 *i g>mmtcT?Mft 

[0 16 2] 

_hfHSTEP4, SOmniZ. &*)M t fo1®Kmk<D&?l l Zftt>ft>Z>o **f, @ 
IC§^t3*i£o 
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[0 16 3] 

B«««3e#«2 HC<fcSSTEP4CD^T?li, X > *; > 1 

(STEP4-1) . Z.CD£:£, TSH^XTMT*&S#£\ f^t>^s X^^lCD 

•fe > If- 8 0) 1 0(Dii^&R&ih1--5fe^C ^MST Q2 © B^-ffiR 
<i<DSg 6 0 0°C) KlKje-T* (STEP4-2) . W, r dT'igJgir 

[0 16 4] 

STEP4 - 1T?TSH>XTMT?&5»-&K:14, @MS#S2 Hi, * 

D^*^i^)e»*lfcT : --^^--^;l'^ca^v^T^MMT 02 cDB^R$:m^ < r^ ( 
step4-3) o i£T?«£3ft*B*ffiRt** *fMmT k tfi*snm& (« 

TttfT^O'C) -e&S#^lCtt> «#ftK:i*7 5 01CJ£U:<Z>ffij£« 

ittt8 0 0^) ^&£ 0 teb> tW0i>ryi©I«H^ *AfiH T 

A *M£V*i:£ ($9*.tfT A <0lC) CI*, *?fiJtT 02 ©S«fR««8 0 0iC©J: 

\zmmMK$t±zfrz>o zzx% *mwnT?»*, sTEP4-3m *m,m 

gT A jWgv^-& (#Hit«T A <oic) ictt, *^fi&T 02 ©B«tfR&»S©» 
■£J:y%>#4M6Vvfit 7 5 0 °C ^ R< 8 0 0 i: & IClg^f^ £ "5 

CbTV^S„ 
[0 16 5] 

m, r©STEP4-8T?R)6aft*BlllRI*, S T E P 4 - 2T?«j^S*i 
Sa*«RfcHI*, «fe»J»b<tt, 3R*^&B«* : ?*I^WMr«(Z)B*«R(n+ 

[0 16 6] 

5 o miE# 2003-3010 4 60 



0 #2002-119164 ^ 

J:fB©J: : MCSTEP4-2Xki:4-3T*B^HtR (=R(n+Mr)) &£rfetC^ 
fcbfctJL B«BR)t#t2 1lt, »EB*|tR«:B*«^KI»nMr©»IBI^ 

laflt^-rSfeftCDMr+lfflCD^^^rRBFCO), RBF(l), , RBF(Mr)©ffi& 

STEP 4 -4. 4 - 5T?35$f**<&. ZltUCitK STEP4©W^7t5 

o 

[0 16 7] 

~©t§£\ STEP4-4tH Mr-fH©^ V ~7 TRBF(j) (j=0, 1, -, 
Mr-1) ^brUBtC, RBF(j)©lt«:RBF(j+l)©3»«£*K:X3lf , r 

STEP4-5m «r«STEP4 - 2X1*4 -3T?«ffcK:K3tS*lfcB*« 
RIC. Ay7rRBF(Mr)CDffi*«3S«fStl*. J:^ KlXfrStlS^y 7 TBBF(0 

), RBF(l), , RBF(Mr)©ffitt, WW* (2 4) fflf4g®R(n) 

, R(n+1), , R(n+Mr)lC*B^-r&%<Z>£ftSo 7 RBF (0) , RBF(1 

), , RBF (Mr) ©>fgl*, X>^V 1 <D%tMmzffife<Dm (iitfSTEP4- 

[0 16 8] 

#UC, fc-#3>hn-^2 2{Cj:SfrjgBSTEP5©#t ! 3lW:, H10«7n 

Mcj*-r<i:e>&c!i4?£*i3o ^step 5©#yn?wu **f, twa* 

flIT 02 ®ISfi©^lT 02 (n)t, |&Sa/^y7rRBF(0) (=R(n)) , 

* 6 * *L & © 10 e (n) = T 02 (n) - RBF (0) & # m 1- S ( S T E P 5 - 

1) o 

[0 16 9] 

t:-^3>hO-722tt, 79^F/A, .F/Baffi&WWI-S (ST 
EP5-2) o Z1C1T\. 7^^F/Al*7 2 3.-^^DUT©^-rSU b#!.3S&C 

^VNT-fB^ "0" , "1" tdKfcStlS^ye&lK F/A=ltt, fa-f^f 
DUT^fee S ^C^fefem^©Jtm^feSV^^*TM^C^t^^^C0JmStlTV^S 

:RJ»&*l*U F/A=0«^:©j:e)3&5 ^ i-7 : ■-^DUT©>fa©«^^$tlTV^^ 

V^JB (_tR6Ht>DUT>TIR4t) &fc> 79^F/Btt, tfej*i"*H- 



■5 1 
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[0 17 0] 

S T E P 5 - 2 <D¥U$T"e> F/A=F/B=0T'$5i^tt, t-^3>bn- 
9 22lt lalH^ (2.4) 0f 1 «©S e (j)®3|4lK: S T E P 5 - 1 t-ffe 
K&mhitm&e{n)&m»'t& (STEP5-3) » 3*llC<fc»K #§^e (n) 

tf^-zuy hu-^ 22 <Dmm<DV4 4 &&tc&fc&mi3an (^#) u 

fe%©#^&S;ft£ 0 ^ Se(j)0|!Jlitt "0" T'feS. 
[0 17 1] 

S T E P 5 - 2 ©¥U$TT% F/A= 1 3U*F/B= 1 T?fc§#"£lCtt> -r 1 ^- 
^DUT©^fc«#»#ttfcEfc«^^©Tf, t-*3>bD-52 2», S 
T E P 5 - 4 ©jMSfHttl:© S T E P 5 - 4 S e (j)<Z)'fitS:^^£ 

[0 17 2] 

7&V^, t:-;5t3>hD-7 2 2}t STEP5-1 Wfci?iHlie(n 
)©3»frtt (Mr*) ^■eCD^iU»^tSe(j)©^«li^S:MVN-C, Itf^ (2 
4) ©ifc#«:f?oT, t-* 1 StC^-rSttfirA^TfftSDDTO^IHllDDTWfe 
Hffi"t£ (STEP5-4) „ -tfctofc, STEP5-lt'«die(n)0 
*©*«!DJWBZe(J)©39WElt4:, H-*aKTht©»Jfi*©SWE 

#Tht(n)2i, tuSB^ v~7 T RBF (0) , RB F(l), , RBF(Mr) ©J&^E-fi! (=R(n 

), R(n+1), , R(n+Mr)) fc, »^lKTgd (O 2 t^f8 0B«lf "5 

©&#xfi£) ©mjtia©3S*«Tgd(ii)fc, &&^D«»t«)&nfe««Fso f 

FeO, FxO, Fr(i) (i=0, 1, , Mr) , Fdt©lB£;fr ftrfBaS (2 

4) *C«k»J, -5^ D^n) W, t:-^mSTht©ajt^il#^ 

^aflETgd©Mafeitfctt, x>s;>i (x^*;;/ i©*&i&b£) ic-e 

«pn?tiu **i&©*0JB«#5S; (2 4) ©SIIMcJBv^ft*. *Ut, Wtf^ 
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[0 17 3] 

r^V>T% H-#a> bD-7 2 2«u STEP5-4t*Iffllfcfa-f-fDU 
T(n)©U^ v b^LSI^STEP 5-5 — 5-1 lt'H^tS. 5*3.- 
^DUT(n)#»rJ£©TBHI "0" ) *y%/hS.V^^ft«Wb (ST 

EP5-5) , DUT(n)<TISit^S#^i:il DUT (n) CE)-® £ &C (£> "T 
Kffl" IC«j6l/«^ (STEP 5 — 6) o f Ut, ItfSS^^WA ( 

STEP5-2TW577^) "1" iC^fS (STEP5-7) 

o 

[0 17 4] 

fifrfig (Milil0 0%) J: V 4E)*£v^^&¥3$Tt-£ (STEP 5-8) „ £ 
(0ilgDDT(n)>±|5BMgTfa>S#^K:», DUT(n) "JtlMT K 
mfehU? (STEP5-9) o £©££, my^W/Aatelt "1" 

izmfe-rz (step5-io) o rmm^T)m(n)^±mmx^^m^it 

; DDT(n)CDHl»ll#atl, IWB* 9 WAOffitt "0" JC^StlS (STEP 
5-11) o fiU:lcJ:»Ji:-*a:/hn-9 2 2lcJ:*STEP5©ft«tt*T 

[0 17 5] 

|g8©*>f >;i/-f V©«tllcMot, tVtSIW#tl2«, #ClC S 
TEP7~1 3KB-?mm*Mft*?Z>. Z.<D#m\t. 1 3<DMmffist<Df=. 

&><D#! i mT*%>V. £1% STEP7lCfcV^ fc-*fi&Tht©Jfc£te©m#te 

(*§HI) ^»6^D«»fe«>&4xfcm)ea)±R«THTLlIT («i«9 3 0t;) &± 

-e&zfr^fr&mw&nZo r©#-ir, #£Jtaaft-ett, Tht^TH 
a«&gst«ff»»CT«wf , ts. Tht©«w&«©fc#— h*»jc 

_hia±:m^THTLMT^JifC_t:#t--2>rh=fe.#^e 5 n§ 0 -?"3T% #§S|«JilT'&, 

5 3 mSE# 2003-3010460 
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[0176], 

fufSSTEP7T% Tht<THTLMTT*&S#-£&C&, iZ>iH&SW 

To??<Dm*±UK-*o?mn&mizmm?&ffifemmzwtfeLT&< (ste 

P8) o ZhX. r©#^lCl±, 1 3©£Stt38WrbfcV^T*, iZ>ifM 

SI«9IP¥«1 2 ft, |tfJ£bfe79^F/B (01O0STEP 5-2^«ffit*7 
5^) "o" K:«jef$ (STEP 9) „ 

[0177], 

— STE P 7T?Tht^THTLMre&5f§-&lCtt, t>ftHfiI»fai 2li 
#*>h#tf>*>fVTlfflTOFF<ZMia«: "1" £tf b > bfc& (ST 
EP10) , 3 Z.(DiJ^y h#V > # ^TMHT0FF©«# " 0" JCftofc 

"Tfefrt^ Tht^THTLMT<0«J»©**, tWHt-*OFF»3EI»iarrM2««« 
iSbfe^^Sr^m-rs (STEP 11). 
[0 17 8] 

-©^TMHTOFF* OT'&S^HCtt, fuffE STEP 9"C77 y F/BCD'fii 5: "0 
MJftJC "0" KlflftfcbSCL (STE PI 2) , SfclC 79^F/B©tt«: "1 

" icis:^^-^ (STE P 1 3) . 

[0 17 9] 

j& STEP9"579WB®*# "0" tC«3eS*lfe#-&KH±. iZ>"9i&S 
li^fl2lt -r^— f--rDUT©3BM (ItflBSTEP 5 <Z)*&ffi"C*ffiS*tfe 

W DUTKWSBfc*;&T*«fc-* 1 3lC®«£i£6o STEP12T'77^F 
/BOffitf "1" fctftJt3*lfc»-&K:tt, tVttSW^l 2tt, bl-# 1 2 

[0 18 0] 

±I®4:e)}CbtSTEP7~STEP 1 Z\Z&k>Z>$m 1 3 ©ai^ 
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SMDjtjvy b*yy*J'?zozs<Dm%:WWi-?z> (STEP 14) „ Zltf>#?>h 
4f9>*>fvcoBS(Offitt. x:/*?> 1 ca^imic roj «j$Mb<**iTVN£ 0 

[0 18 1] 

-A 1 9X^31^**^-^2 0®«a©JB*dtK:»at-«*>f^W*l*nTM 
3 (rtlliSTEP 3tf>TMl<fc *J%)fiVN) £C0BS<A'f»hl/T§rfe&CiS:5£b£:^ (S 
TEP1 5) , ^^^.m^Tgd (0 2 i2>-9-8CDffiS«fma£^©^^MS) £ 

to nft-e^n, #a**^-^i 9 3ttf*?-**^-^2 ojc*y*ff 
•rs (stepi6), ste p 1 4-ecoBs* o-e&zm&Kte. ste 

PI 5, 16©ftaiif«S*l«. «oT, STEPlBCftltt, ±IB^>fV 

Jfttf H 8 <D * <i y )V - f- XDfQM'e %> & o 
[0 18 2] 

±S3 s T e p 1 6 (Derate, J: y an©7D-f^-M3t 

A19iC<fc>.K STEP16-l~STEP16-60*KI****ffU 0 2 
t>*8©tt**m3fi«Tf©#^^*«Tgd®*«tf&#»*. STEP 1 6- 

x>s?> 1 ©®«»NE;&tmftffiPB©3afc©fcffi« (tares te pit* 

ttftdftfeMffl) fcffiv^TWB* (7) K:*y»*>te?*-*V«#*fc&*t 

7) ©#m*§*«« "1" &SB*fc* -5 swwwcvg- lcRftati 

So 

[0 18 3] 

&V^, »ftit^f-^19tt, ttCA (1) ICS"5V%TX>$?>1©^ 
jK-b2T©SMfX«KTexg©&£«&jm't* (STEP 16-2) . f& 

x.yyy 1 ©ta««NEXt)fiR»ffiPB©^©lfefflffi^&^© , ^ , y^ , * c * 
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y»#S*3tf:*ffi£TMAP(NE, PB)§:^fe % £0>TMAP(NE, PB) 

fllTexgOfftjeffiCD^ffiTexgCk-l) (tfj|S<Z>-9--f >f -MCfc STEP 

16-2t*tt)e)tVfcI) &&fr£&5t&k;ftfc^IfcKtex(D>fiI££^T 

mibss (i) <D*3a©a^^«e>o rtucj; u, ^^^m^Texgoiffe^m^ 
ffiTexg(k)^*ffisns. *^J6^«n?tt. x>y>i©r>f Kuv^a* 
^ax*** h4»jc-fev%rtt, « (i) <Dmmz.m^2>m*&*z.um r r 

icltv^o ^3ff^«STexg©«i)effl«, ttr^oj:e>icx>5;>i<z)M 

TKftS*iTfe»J, x>S?>l©38«BI*&tft. (1) ©?tll£?Te>££ 

&Cte, *<3D*aJBffiTex»(0)««Texg(k-l)<Offii:l/TfflV^e)tl«. 
[0 18 4] 

«*V*T?, ~ A 1 9 J*, ISfSB^: (5-1) , (5-2) tcS^T 

fcirm-rs (stepi6-3) o ?&t>*>. wjfxumTBii<Dm%.M<ni%&u 

Tga(k) mUWA V A&C£tf3STEP 1 6 - 3 S> tlfclt) £ 

6 -3T?#«> ItflBSTEP 1 6-2T*5feiCSffil/^#^XM^T 
exgOtt&flagl&ttJ:* ItflBSTEP 16-1 T'Uffibfc^jt^* -# Vg<Z> 

©^3ffiCD«JBdt©|Si:S:fflv%TlWa« (5-1) ©**a©^#S:f?e> i if 
^^a«Tga®#ffe-ai«l3SltTga(k+l) 
[0 18 5] 

SfcJC. ^3tf^ffiiSTga(J!)#ft3t<tCD3K«SffiTga(k) (f&ta©-»M >f AJC 

fe^STEPl 6-3We)*lfei) 3M*«ffi£Tira©$££ffi©«#« 
(fulel<21f-f ?;]/#>f AlCfettS STEP 1 6-3 fit) 

#dt<»|ti:<8:ffiV^TtalH5£ (5-2.) 0:&32tf>?g# £<??e> £ 3Wf$HJ£T 
wa©irfc^mSliTwa(k+l) 
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[0 18 6] 

(5-1) , (5-2) <DmW.Zttt> t^lCli, ^frbOWMUTgaiO), Twa( 
O)^-e^^tlTga(k-l), Twa(k-l)tf>#£:LTJ5V^;ri5. 
[0 18 7] 

#CV^, ^lt^f-^19tt, ttfia^I (6-1) > (6-2) ^CSo*V^T 

Sr^m-r-S (STEP16-4) „ -T&frtK ^tf^S^Tgbtf)^^^^ 
Tgb(k) (MtaO-^-T^^^'f^^^^^STE.P 1 6-4T*^ibe>nfe'fii) £ 

6 -4T* ftfc'fB) ISIBSTEP 1 6 - 3T*$fc&C||mL£:^:ff:*MST 
ga©m^C05i^i:, f&IBSTEP 1 6-lT*3lffibfctfc;§^*-#Vg<D 

(5D^ts©M»dto[)^iiilS:Mv^Tt^rlH^ (6-i) ©^©ii&^eirtt, # 

#;«STgb(agTfc&m£#Tgb(k+l) 
[0 18 8] 

2£>iC> ##J*M^Tgb©f£^ffi(D^fcffiTgb(k) (|tf|gI(Z)-9--f ^;i/^-T AtC 
g^5STEP16-4WWcI) #^aSTwbom^^^1fi 
(ItfUKD-y-'-f ?;i/#-f MCfe^SSTEPl 6-4T*^«)btlfe«) & £>fr 

^tife^^v^B b , c b <om.Mm%m.*-7 j ?- a i 9 m 

8§dt<D'f»i:£^Tli&SB:i£; (6-2) ©^Stf)^^? Zl £T% UNa^M^T 
wbOD $r £ T wb (k+1) £ ^ ft § „ 

[0 18 9] 

»3lf^«KTgbjttJP#*«tlKTwb©Jft)6|ia:, |&^©«fcc.icx>e;> 1 

ffiTgb(O), Twb(0)fcbT«3tS*lTfi»;, x>*;> 1 ©M«M<&lfe, 
(6-1) , (6-2) <Dffi.n*fi$£.%K.l*> **l&©*JJB«Tgb(0), Twb( 
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O)^^-tl^tVTgb(k-l), Twb(k-l)©<fiIi:bT;gV^;tl,5o 
[0 19 0] 

&v>t?, »ftit^f -;u 9 «, tirsa^ (8-n > (8-2) icgo^t 
nm-rs (stepi6-5) „ &uxumTgc<Dmfem<Dm&tiLT 

gc(k) 9)]/9JJxK&V}& STE P 1 6- 5 T?:£#> *>*l£:#Q 

ftH«a^Twc©||^|i©3a^ffi (1&IB©1M AJCfcttSSTEP l 6- 

5*e#«>6>tlfe«) tlftaSTEP 1 6-4TfftKl|>ffibfeJfP^a*T*b<Z) 
JftJMCDWfifrKfc, "StflH STEP 1 6- 1 t'Iffi I ^ - ^ Vg0l« 

3S©MMdt©^££MVATtuia;£ (8-1) ©:£fi2©*I#|:£^e> r 
m^Tgc<Z)gffe^fi^Tgc(k+l) 
[0 19 1] 

se>tc #^^MMTgc0ii^>fit©^^Tgc(k) mmwj ?;v#-f u\z. 

SW5STEP16-5^«)f)nfei) ®fc$GMMTwc©f££'fii£©3i£'f® ( 

t«ta©-9->r ^^^-^Aicfe^s ste p i 6 - 5"e^^e>tife-fS) i&bbst 
e p i 6 - i ^imbfcsf&si/^*--* vg©^^^ »&**c«)5e«)e»*i»fc 
^f;«B c , c c , dc <r>ffi.%xtm%M*'?v-A 1 9 v>$mo>.nmteG>®. 

£&fl§V*T1Wa5£ (8-2) ©*ja©^#&^^Zl^T% MMUmTvic<Dffir=.te 
n%.m T wc (k+1) £ ^ 4b £ . 
[0 19 2] 

w, if?^^a«Tgc&tjpjii«iiw«Tiic©jijeiitt, ^©j^icx^^i© 

Tgc(O), Twc(0)£bTig5££;ftT£U, x> 1 ©3S&lf&*&^ Wt5£ ( 
8-1) , (8-2) <Dm&*ft $£%K.\Zs ^tV&©M«Tgc(0), Twc(O) 
^-etl^^Tgc(k-l), Twc(k-l)©>(|iiibTMVN^tl§o 
[0 19 3] 

&vm?, SMMtf^if-^i 9&> tirsaa; (9-l) , (9-2) KH^T 
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CDm^^^^mSTwdCQ^ffi&^mT 5 (STEP16-6) „ "Tfcfr 

STEP1 6 - 6T*^«)btlfeffi) ^^STwd©^ffi<0^'ffi (ItftS 
CD-9-^^;i/^>fAICfe^5STEP 1 6- 6 T*:£#)e>*lfc'ftt) |fffBSTEP 

1 6 - 5x»mzm.mLr-Wjf7s&mTgc<z>mfem<Dm&m£., isibstepi 6 

-1) ©*ja©?Ri|tS:ff^r^^ ##*M&Tgd©irfc&!ft^Tgd(k+l)& 
[0 19 4] 

se>ic ^xMMTgd©m^o^#Tgd(k) (gna©-9->f *;i/#>f <MC 
(ttriaoDi^-f ^;i/#^£uc&tts s te p i 6 - 6t^«>e)iifei) &£>fr 
m^mtL^m^rmm^: 0-2) ©^a©^'^^^, i^tin 

wd©«ffe<fc«l3eitTwd(k+l) 
[0 19 5] 

^Tgd(O), Twd(0)£bTl8jt£*lT;fcy, X> 1 <Z)^@8*&^ ^feTsS 
(9-1) , (9-2) ©aDC-Sff^i:*^*^ **l&©*y«4IITgd(0), Twd( 
0)^-€-n-€ f tlTgd(k-l), Twd(k-l)(Z)'fgi: bTMVN^tlSo 
[0 19 6] 

&{C, *>1Htt««*HN»l 2tt, 0K<fc*K STEP1 

6-7<D^&|l^b, O 2 «fe>-9-8CD*^aaT 02 &tJfll-^aftTht(Z)|iJt 

flt&ifriE^ (lo-i), (io-2) icg^T*#>& 0 -t&fc>t>, 
T O2 0m^'fii©^'fiiT O2 (k) (isia©^ #;v#>r -mc&ws ste p i e- 

7^#«>&nfe«) H-dtfiflgThtCD«l3effifiD3a«£ieTht(k) (ftf®©^ 
?;V#^f AfC£#S STE P 1 6 - IT-RfoibfrfcM) f&iB STEP 6-6 
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^5fetcntffls*ife^5tr^fflSTgd<z)«i3feiicD3a^6ffii:, & b#>^& ^tife^e 

^/l/ffiRAx, BxCDH^^M^^if-A2 (XDWiMCOmffldt ( = 
^f-;U9flDM©Ujffl) ©fifc&Mv^lfriBsS (10-1) ©*aa©«»S: 

^e>r^T% *?a«T 02 ©«f&&«i)e«T 02 (k+i)ft*«)«. 

[0 19 7] 

ht(k) (ttriacDif-r ^^^-^Aicfei-tssTE p i 6 — 7 -e^to 

CD#K0f* : f**^ , 1f-A2 0©&3l<DM&dt(&M£&MV^f&iB^ (10-2 
) ©*aa©?RDiS:ff e>3il^ fc-#MSTht©#Tfcfc«5£«Tht(k+l) 

So 

[0 19 8] 

t 02 (o), Tht(o)i:bTia3fes*iTfe*j, x>^> 1 ©aMEia$&t&, ^©t^ ( 

10-1) , (10-2) CDSJIL&ff^fcSJCtt, **1&©*J*HT 02 (0), Th 
t(0)««*tl**lT 0 ^(k-l>, Tht(k-l)<DmthXm^bn^> a 5$ (10- 

2) T?ffiV*.6'5 s ;3.--'r--f DUT(k)fcj:, ^#I&&C«:bux£(Z> S T E P 5 3> h 

n-9 2 2##fcfe*8?#rT*&S. fib, StflSSTE P 1 2T"5 s rL -<r-f DDT® 
tttf "0" K1MR3tl&lfr& (fc-* 1 3A0l«MtSf^) |Ctt, 
fi#5£ (1 0-2) TfffiV^ft*. 
[0 19 9] 

«±Iil/fct>tl^|t#ai 2CD^SK:J:oT, 0 2 -fe>1?-8©*^Sa 
«T 02 ««B*|tRK:j»t»S*lSJ:^JCO 2 "fe>-tf:8fl!>t-* 1 3 

v^iir£|&vNT, afltrKrtctti«HiiR^8 o or;jc|8^sns. o 2 
■fe>if8©ffi*#'l4%x>s;> l ©£*KJfcffl» (ittK£*4 CiSMftSfttt 
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writ. *<D&m&Mfflit&mzfivT. mm§iW:'4<D&&temmm*mmyc. 

[0 2 0 0] 

^Mici^cfeMM^ii^^JtbT^ii^nfeltria^; (i p-i) cd^jv^z 

S^T»tfgL^3*V£o #H£T, n-^mMTht«, it^p l o £ - # l 3 

£.am<Dmfc-&fcf&vfcum.m4btL, 1 3/\©«##y&fc#e>M^ft. 
Lxmm^tir^mm^: (10-2) <D^;i^cs^T^#i/£2ft£o 

[0 2 0 1] 

dGD^JH, amsi o^n-# 1 sjc^-rs^CDlftSSraiiEic^jilbfe^tSTf 
[0 2 0 2] 

fit, 1 3 iC^tSWA^iHTCfa-f-f DUTW:, SR^MjKTq 

2 0«JfeHKjSCfctt*A:&/*# (tHB« (2 4) <Z>£1# (Se(j) 
S.t>'H2^ (e( n)£-^if]g) ) t-*a«Tht©|fl^K:jSCfe1WI¥AA 
(I9ffl* (2 4) (DH3«) £.Z&ti£o\znfct*ftZa Z.V>tc®>, M^U 

[0 2 0 3] 
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[0 2 04] 

s^R^x>>^>ioa^n^iic^o®MiiMM (6oox:) ^^as©^Mii 

Um (7 5 01C~8 0 0TC) iC-^ofc^tC, M^A^jDUT^-^C^tC 
[0 2 0 5] 

mz. 2nw?:ii 2 Mit^ts. ^mmmmit 

[0 2 0 6] 

V-Xl 9, i^t^f-A2 0, g«tfg5£#|g3 1, t:-#n>hn-V 
3 2£fi|*.TV^ 0 3C1T% gHfCMtf^if-A* 1 9 , ^M^*^if-/1 2 0 

tummimMmm<D*)<Dt.±.<m-'r*$>& e ^su ^mmmmxit. m^u*? 
mmmimm^Miz-i3^^^mmm^m2 1 hn-7 

2 2(D^^S<Z)M»li:llI-T^S < , 
[0 2 0 7] 
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^#2 0 0 2-1 1 9 1 64 ^ 

o 

[0 2 0 8] 
[0 2 0 9] 

mmm^m-tz) i?aiT O2 0^^#©iftiAT O2 cum** 

[0 2 10] 

, ttjfB^; (11-1), (1 1-2) Kl»^T, #C5£ (25) |C*y 

So 

[0 2 1 1] 
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HR2 5J 

X l(n+1)=0' -X1(n)+G' • ADUT(n)+Gd' • ATgd(n)+Gr' -RKn+1) 



(25) 



{IU X1(n)=(e'(n). Ae'(n). ATo 2 (n)) T 
R1(n+1)=(AR'(n+1), AR'(n)) T 
G' =(0, Dx-dtc, 0) T 
Gd' =(0, 0. Ax-dtc) T 





1 


1 


0 


cp' = 


0 


1— Cx-dtc 


Cx-dtc 




0 


Bx-dtc 


1—Ax-dtc— Bx-dtc 




0 


o 1 




Gr' = 


— 1 

L o 


1— Cx-dtc 
Bx-dtc 





[0 2 12] 

(2 6) OWMMWt Jlfcft'Mtt-S Jc^J&ADUTSr^LfetXOilbT, 5$ (2 

7) tc<fc *)J*Xhnz>„ 

[0 2 13] 
[R2 6] 



J1 = Z[X1 T (n)-Q0-X1(n)+ ADUT T (n)-H0- A DUT(n)] (26) 

n=-M+1 



HU M=max(Mr. Md) 



[0 2 14] 
C«2 7] 



DUT(n)=Fs1 • Ze'(j) +Fe1 -e' (n)+Fx1 -To2(n) 

Mr 

+ ZCFr'(i)-R'(n+i)] +Fdt' -Tgd(n) 

1=0 



(27) 



[0 2 15] 
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^ (2 7) ©*2I©»l«~*3«*^©«»Fsl, Fel, Fxlfc, 
£4#tC«fca#«Fr' (i) (i=0, 1, Mr) *5*KH 
Fdf tt, ?^ (2 8-1) ~ (2 8-3) JC<fc y 

[0 2 16] 
2 8] 



F1=(Fs1. Fel. FxD 

= _[H0+G' T -P' -G']" 1 -G' T -P' ■<!>' (28-1) 



'Fr12(1) :i=0 



Fr*(i)= 



Fr11(»)+Fr12(i+1) :i=1. 2, — , Mr-1 (28-2) 
FrlKMr) :i=Mr 



Fdt'=I(-[H0+G' T .P'-GT 1 -G' T ■<£ ,T >' -P* -Gd'} 

S (28-3) 



fflU 

P'=Q0+O' T -P* ■<!>' i _ 

-0' -P' -G' -[HO+G' T -P' 'G' ] -G' T -P' • «>' 

^'^(D'+G' -F1 

(FHKi). Fr12(i)) 

= -[H0+G' T -P'-G'3" 1 -G ,T -(^' T ) M -P'-Gr' 

0=1. 2. — , Mr) 

[0 2 17] 

mimnten£temtezmzmfsL-*2>&oKLT%&\<\ *fc> * (27) 

©««Fsl, Fel, Fxl, Fr' (i), Fdf tt, Mbt)^ (2 8-1) ~ (2 

8-3) <Dfem&mvG>m*%^z>&mzte<> jat^s/^aiz-s/avftac 
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A#DUT£:£#>6 £ ? JC £ V> (£©#-&£&, Fdt' if<? h;i/£&5) 

o 

[0 2 18] 

ftflB^ (2 7) ^IfIt't-^3>hn-73 2lC«fcU t:-# 13S 

2> 0 ?&t> hD-73 2fciu roM^A^DUTW^^ii-^n^ 
2©»M©f->f ?;V#-f A (Jf^) #^ (2 7) IC^yje^KE 

srincj;*;, i 3'\(D& i ffimti*m&~$-z>o to* (27) 

P>^3^*T* (Se* (j)£^tf^~T 02 (n)£^tf^i;T*) tt, t-^IISe 

* *i?siT 02 icjsi;fe«liA*^ (fjiWT;^uxAi:io*<7^f- 

KA*;^^) T'feS. *fe> * (2 4) ©^52H4^ (SFr* 0) • R* (n+i 
)©^) *j2^5^ (Tgd(n)£<£t?30 fctt, **v£*lB«|tR, ^#:*M 
«TgdlC|Sl5feffiI«fA*^ (^BiW»r^=ry >CAK1S^< 7^ - K7*17- 

[0 2 19] 

iit*, (2 7) icj: VfflfflAj3WTWZ&®£fr&fc>&mteM : ?'UB.T 02 

m*umT 02 <Dmmm<D&mm, mm***?*?-*! 9cj:»j*«)6>*ife» 

[0 2 2 0] 

SfelC, ^ (2 7) (3D^#lC^^H-^M^e' 
A20icj;y^«)e>tvfefc:-^MMT ht ©ft Jtl© CD**?* h . tuIB B ^ffi^^# 

[0 2 2 1] 
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i o <Dftm& sMumx&z 8 o o °c <k y %m^ffiDR cfcisjijgjK-ett i o 

00 Mtrm\*m& (900*0 Kwtfe-zftZo o 2 ±>^s<om : ^ 

1 (Dmmm^u^m&mm^ m^mi o<D%uumRt.Lx<Dmum<Dum 
(6oo°o *y %±wmjefflDR«wwv^a« (7 0 on) #n-*i3©a* 
sir' tLxwifezn. mic**;, m*&i o&Mm&MmKft$fcjiK& 
yfttH-rso^B&ihstis. sbic ^jagT^fi^i^ (t a <o°o 

> 0©B*MKR«:7 5 0TCSR<8 OCCC-^SrilKl^bT, ^ 

-^13CD@MIR' 8 5 0'C^R' <9 0 OXJJCKjeSfl, dtUCjcy 

[0 2 2 2] 

il HI-T* & 5 CD T*> l^iIT 02 JttfH ~ # htom^#CD» 

DUTte, H-4f»jKTht©«l)feffi»ClSCfe1W»A*BfcdS» (ffffB5£ (2 7) <D% 1 . 
9 (Ze 1 (j)&-£tf3D WI2« (e' (n) &^fc30 ) fc, *?fi«T O2 0f| 
^{C|SDfcM#A*^ (ItrSB^: (2 7) ©#3 3() tllkisb. fl^T, *M 

35f^MSTgdKlJ»Ufefll!l i WA*^ (^ (2 7) ©*ja«5S©7-f-K7*t; 
- K$#) il, BtttIR' Kl|SCfeiW#A*^ <5£ (2 7) (D&mM4T%<D7 
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[0 2 2 3] 

IMBsS; (lo-i) ©^#*»«Tgd©ffii:bT, >i?-©ifttfMil ( 

*irfii) £JSv>T. * : ?*gThtfeJfc£'*-*. 2bfc, 5$ (2 4) fe&vnMisS 

(27) (DmuxumTgdamthT. $wx&m*yy-<Dikmn immm) * 

[0 2 2 4] 

J^JCbTfci^. 5g^ffl«T 02 €:|ftffi't«J:^K:L/fe*#K:», * (10-2 

) ©3R^-?aKT 02 ©iii:bT, ^^M^T 02 ©^mffi (*Kia) &jbv^, n 

^MmT 02 ©^ffi>fit (ttfrlft) &#v%T, ^a-^-f DUTfcJIffi-rs J: e> £1**1 
W!J:v^ t-*aKThtStftffi'TSJ:^K:bfe#^lc», 5* (10-1) 

m^migT 02 s:m^£ o £*>&c, * (24) cDK-^M^Thto^bT, & 

[0 2 2 5] 
[0 2 2 6] 
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rP; XAiC<t: y WA^DUT^abSJ^lCbTfeJcV^ rtf)#-£-{C&> 5£ (2 
4) (D&mfrb. *M£ (R(n+i) £S&5Jg (Tgd(n) fc^tf^O 
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